Role of cytoplasmic mRNP proteins in translation.
Polyribosomal and free mRNPs from rabbit reticulocytes were isolated and characterized. Translation of mRNPs was studied in the rabbit reticulocyte and wheat germ cell-free systems. Both classes of mRNPs were active in rabbit reticulocyte lysates. However, considerable differences between mRNPs and mRNA have been revealed. High concentrations of mRNA in the form of mRNP did not inhibit protein biosynthesis, whereas the same amounts of deproteinized mRNA caused inhibition of this process. Polyribosomal mRNPs and deproteinized mRNA, but not free mRNPs, are active in the wheat germ cell-free translation system. Translation of free mRNPs in this system can be restored by addition of 0.5 M KCl-wash of rabbit reticulocyte ribosomes. These results suggest the existence of a special repressor/activator regulatory system which controls mRNA distribution between free mRNPs and polyribosomes in rabbit reticulocytes. This regulatory system should include: i) a translation repressor associated with mRNA within free mRNPs, preventing its translation; and ii) a translation activator associated with ribosomes, overcoming the effect of the repressor. Both classes of cytoplasmic mRNPs contain a major 50 kDa protein (p50). The content of this protein per mol of mRNA in free mRNPs is twice as much as in polyribosomal ones. The method of p50 isolation has been developed and some properties of this protein were investigated. It has been shown that small amounts of p50 stimulate, whereas high amounts inhibit mRNA translation. We suggest that p50 has a dual role in protein biosynthesis. In polyribosomal mRNPs (p50:mRNA approximately 2:1, mol/mol), this protein promotes the translation process.(ABSTRACT TRUNCATED AT 250 WORDS)